Hepatic failure and coma after liver resection is reversed by manipulation of gut contents: the role of endotoxin.
Despite significant improvements in the surgical care of patients, hepatic failure after extensive liver resection continues to be associated with a high morbidity and death. We postulated that hepatic failure after liver resection was related to gut-derived endotoxemia. Rats were randomized to receive oral gavage twice daily with one of the following preparations: (1) 0.9% saline; (2) neomycin sulfate and cefazolin; (3) cholestyramine; (4) lactulose. After 7 days of gavage, animals underwent either a two-thirds partial hepatectomy or sham operation. At time 0 (preresection), 10, 20, and 30 hours after resection, aortic blood was obtained for determination of ammonia, glutamine, and endotoxin levels. In selected animals, portal vein or inferior caval blood was obtained simultaneously with the aortic sample to evaluate the glutamine and ammonia exchange across the intestine and hind limb. Germ-free rats also underwent a partial hepatectomy or sham operation, and blood was obtained for glutamine and ammonia exchange at 0 and 20 hours after resection. Hepatectomy in the saline-pretreated rats resulted in a sixfold increase in plasma glutamine, increased uptake of glutamine and release of ammonia by the gut, increased release of glutamine by the hind-limb, and a high mortality rate. Pretreatment with agents that altered gut contents reduced the endotoxemia, maintained normal glutamine and ammonia levels, and reduced the mortality rate. Germ-free rats had a similar response to that seen in treated animals. Altering the gut contents in this model reduced the level of endotoxemia, blunted the catabolic response, and enhanced survival.